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worse CVE-free survival for patients with CED (p=O.O4). 
Conclusion: Presence of CED in patients without obstructive CAD is associated with an 
increased risk of CVE. Detection of this early stage of atherosclerosis may provide impor- 
tant information to identify patients who would benefit from aggressive preventive strate- 
gies. 
1103-130 Postprandial Endothelial Dysfunction Is Not Apparent in 
Young Healthy Individuals 
Spyridon Koulouris. Panagiotis Marousis, llias Karabinos. Vasiliki Komesidou, Nikolaos 
Exadaldylos, Christos Pitsavos, loannis Lekakis, Evangelismos Hospital, Athens, 
Greece, Alexandra Hospital Medical School, University of Athens, Athens, Greece 
Background : The intake of a fatty meal acutely impairs endothelial function and this 
mechanism may parhally explain the atherogenic role of postprandial lipemia (PL). Since 
age IS another important determinant of endothelial function, we assessed postprandial 
endothelial dysfunction in two age groups of healthy volunteers. 
Methods : We measured serum lipoproteins and brachial artery flow-mediated dilation 
(FMD) (an index of endothelial dysfunction) in 2 groups of healthy individuals before and 
2 and 4 hours after one 50 gr saturated fat meal. Group A consisted of 14 middle-aged 
volunteers ( 45.14 *6.21 years old, 11 men and 3 women ) and group B consisted of 14 
young persons ( 25.71*5.4 years old, 11 men and 3 women ). Brachial artery FMD was 
assessed with the Use of a 7.5MHz vascular ultrasound transducer. Statistical analysis 
was done with Friedman two-way analysis of variance. 
Results : Lipid profile, baseline brachial artery diameter and baseline FMD were similar in 
both groups. In both groups, the fatty meal increased triglycerides ( 119.2k66.3 to 
160.2+80.2 to 179.9klO5.5 mg/dl, p=O.O006 for group A and 82&37 to 118+45.5 to 
138.6+56.3 mgidl, p= 0.0001 in group B ). LDL-cholesterol was significantly decreased 
only in group B ( 127.4i45.4 to 120.4*42 to 118.4*37.4mgIdl, ~~0.03 in group B vs 
134.4k36.3 to 125.7*35 to 124.9*36.7mg/dl. p=O.Z in group A) .The rest of the lipopro- 
teins did not change postprandially in either group. Brachial artery FMD was significantly 
reduced only in group A Individuals (15&l% to 11~7% to 10+3%. p=O.O12) while in group 
B it remained relatively unchanged (15~4% to 13+4% to14*7%, p=O.6). 
Conclusions: Our findings further support the hypothesis that a meal with high content in 
saturated fat acutely impairs endothelial function of peripheral blood vessels in healthy 
subjects. However, this effect is not apparent m young persons. Other regulatory mecha- 
msms. possibly associated with a more favorable postprandial lipid profile in the young 
persons, may account for this phenomenon. 
1103-131 Are Endothelial Dysfunction and Inflammation 
Independently Related to Sleep Apnea Severity? 
Michael D. Faulx. Emma K. Larkin, Joan E. Aylor, Andrew T. Wright, Nancy S. Jenny, 
Russell P. Tracy, Susan Redline, Brian D. Hoit, University Hospitals of Cleveland and 
Case Western Reserve University, Cleveland, OH, Llmversity of Vermont, Burlington. VT 
Background Obstructive sleep apnea (OSA) is associated with cardiovascular disease 
(CVD), but the nature of this association is incompletely understood. Endothelial dysfunc- 
tion and inflammation are recently recognized risk factors for the development of CVD. 
We tested the hypothesis that indicies of endothelial dysfunction (flow mediated vasodila- 
tion, peak hyperemic flow) and systemic inflammation (high-sensitivity C-reactive protein, 
hs-CRP) are increased in proportion to OSA severity. 
Methods 130 subjects from the Cleveland Family Study (OSA patients and family mem- 
bers, community controls) were prospectively studied with overnight polysomnography, 
brachial artery ultrasonography (10 MHz, Acuson AspenTM), and hs-CRP in a clinical 
research facility OSA was characterized by the apneaJhypopnea index (AHI). Outcome 
measures included percent changes in flow mediated dilation (AFMD) and peak hypere- 
mic flow (APBF), and log-transformed hs-CRP. Relationships between the AHI and out- 
come measures were assessed with univariate and multivariate analyses adjusting for 
age, race, sex, and obesity. 
Results The study population was diverse (51% Afrfcan American, 51% female), young 
(48 +18 yrs), and obese (body mass index 34 rli kg/m’). Univariate analyses showed 
that increased AHI was associated with lower levels of APBF (r=-0.46) and AFMD (r=- 
0.30). and with higher levels of hs-CAP (r=0.34) (all p’s ~0.005). After multivariate analy- 
sis a significant negative relationship persisted between AHI and APBF (pcO.05). The 
relationship between AHI and hs-CRP, while significant after adjustment for age, race, 
and sex (p<O.O05), was attenuated after adjustment for obesity (p=O.20). Excluding sub- 
jects taking medications from the analysis and considering hypertension and diabetes es 
covariates did not materially alter the results. 
Conclusions Hyperemic brachial artery flow, but not flow-mediated vasodilation, is 
reduced in OSA in a dose-dependent fashion. Elevated hs-CRP levels occur in OSA but 
this is partly explained by obesity. These findings suggest that systemic inflammation 
and resistance vessel endothelial dysfunction may contribute to OSA-related CVD. 
1103-132 Pulse Wave Intensity: A New Parameter for 
Understanding Dynamic Ventriculoarterial Interaction 
Eleftherios Nicolaides. Lucv Boden. Alan Fraser, Michael Frenneaux, Christopher Jones. 
Wales Heart Research Institute, Cardiff, Llmted Kingdom 
Wave intensity (WI) is calculated as the product of the derivatives of velocity and pres- 
sure (or diameter 
In non-invasive studies). It measures the instantaneous balance between forward and 
backward waves 
travelling from the heart and reflected from the periphery. TO determine if WI can pronde 
a new clinical tool for assessing ventriculo-arterial interaction.a central dynamic process 
in hypertension and heart failure, we determined the feasibility of recording WI and mea- 
sured its intra- and inter-observer and temporal variability. 
Methods: The right common carotid artery was imaged (7.5MHz linear array probe). 
Diameter (from wall trackmg of anterior and posterior wall displacements) and flow (from 
integrals of colour flow Doppler) were measured at the same site (Aloka SSD-5500). WI 
was calculated off-line; vanability is reported as coefficients of variation. 
Feasibility is reported from 115 subjects and variability from 61 normal subjects (median 
age 34.0yr) who were each studied by 2 trained observers on 2 occasions 2 weeks apart. 
Results: WI could be measured in 96% of subjects. The first peak of WI coincides with 
acceleration and increasing pressure during early systole, and is a forward compression 
wave reflecting LV contraction; CV for intra-observer reproducibility were 5.3 and 2.2%. 
Inter-obsewer and temporal variability were greater (CV 12% and 31%). A second peak 
of WI is caused by a forward expansion wave related to deceleration in late systole; its 
intra-observer CV were 24.1 and 21.9%. A negative area in mid-systole is determined by 
wave reflections from the periphery and Influenced by vascular resistance; intra-observer 
CV were 33.1 and 34.0%. An index of arterial stiffness (beta) derived from WI had intra- 
observer CV of 19.3 and 13.7%; inter-observer and temporal CV were 13.2% and 25.4%. 
Conclusion: Non-invasive assessment of WI is feasible and gives reproducible informa- 
tion about wave travel in early systole and about arterial stiffness. WI in late systole is 
affected by considerable blologlc variation. WI may give new insights into changing ven- 
triculo-arterial interaction during treatment of hypertension and heart failure. 
1103-133 Reactive Oxygen Species Are Involved in Smoking- 
Induced Dvsfunction of Nitric Oxide Biosvnthesis and 
Upregulation of Endothelial Nitric Oxide Synthase in 
Human Coronary Artery Endothelial Cells 
Raiat S. Barua, John A. Ambrose, Dhanonjoy C. Saha. Sudhesh K. Srivastava, Mary C. 
DeVoe, Lesley-Jane Eales-Reynolds, Saint Vincent Catholic Medical Centers of New 
York, New York, NY, School of Biomedical and Life Sciences, University of Surrey, 
Gulidford, Umted Kingdom 
Background Our group has previously demonstrated that smokers’ serum incubated 
with human umbilical vein endothelial cells (HUVECs) reduced nitric oxide (NO) availabil- 
iv and endothelial nitric oxide synthase (eNOS) activity in the presence of increased 
eNOS expresslon. Whether these observations extend to human coronary artery endot- 
helial cells (HCAECs) is unknown. Additionally, the potential role of reactive oxygen spe- 
cies is also unclear. 
Methods and Results Confluent (-85%) monolayers of HCAECs were incubated with 
serum from 9 nonsmokers and 15 smokers for 12 hours with or without the addition of 
free radical scavengers, cell-permeable polyethylene glycol-superoxide dismutase (PEG- 
SOD, 3OOUlmL) or PEG-SOD+PEG-cat&se (lOOOU/mL) or tetrahydrobiopterin (B&. 
2OuM)(an essential co-factor for eNOS) treatment. At the end of incubation, NO availabil- 
ity, eNOS protein, and eNOS activity were measured from the same culture by standard 
techniques. HCAECs Incubated with smokers serum alone showed significantly lower 
NO level (0.02*0.01 versus 0.07iO.01 uM/pg eNOS/mg total protein, P<O.O07), higher 
eNOS expression (3908*269 versus 2182*281 pg eNOS/mg total protein, PzO.005) but 
lower eNOS activity (0.25kO.03 versus 0.50+0.08 pmol L-citrulline/min/pg eNOS/mg total 
protein, P<O.O05) compared to nonsmokers similar to our previous findings in HUVECs. 
In smokers, PEG-SOD or PEG-SOD+PEG-cat&se or By, all significantly (P<O.O5) 
improved NO availability and eNOS activity. A significant decrease in eNOS expression 
was only seen with PEG SOD+PEG-catalase treatment (PcO.005) while PEG-SOD alone 
trended to increase eNOS expression. In nonsmokers all of the above treatments had no 
significant effect on any of the parameters. 
Conclusions These data in HCAECs confirm our previous findings in HUVECs and 
suggest that oxidative stress plays a central role in smoking-mediated dysfunction of NO 
biosynthesis. Various free radical scavengers may act differently to improve dysfunc- 
tional NO biosynthesis. 
1103-134 Impaired Endothelium-Dependent Vasomotion in 
Patients With Recent Myocardial Infarction and 
Hyperhomocysteinemia 
Stanlev Chia, Robetl Wilson, David J. Webb, Keith A. Fox, Christopher A. Ludlam, Andy 
D. Flapan, David E. Newby. University of Edinburgh, Edinburgh, United Kingdom, Royal 
Infirmary of Edinburgh, Edinburgh, United Kingdom 
Backgound: Hyperhomocysteinemia (HHC) is a pro-thrombotic condition that may 
cause oxidative endothelial injury and impaired endogenous fibrinolysis. We tested the 
hypotheses that (1) patients with recent myocardial infarction (Ml) and HHC demonstrate 
impaired endothelium-dependent vasomotion and endogenous fibrinolysls, and (2) vita- 
min supplementation reverses endothelial dysfunction I” HHC. Methods: Plasma 
homocysteine (HC) was determined in 120 patients admitted with MI. From the upper 
and lower plasma HC quartiles, 18 patients were recruited into a randomized double- 
blmd placebo-controlled crOssOver trial at least 4 months after the index event. Patients 
were studied on 2 occasions after a 4.week course of placebo or folate (5 mg)/cyanoco- 
balamin (100 &pyridoxine (10 mg) tablets. Bilateral forearm blood flow (FBF) was mea- 
sured using venous occlusion plethysmography during intra-arterial infusion of substance 
P (4-16 pmollmin). acetylcholine (5-20 aglmln) and sodium nitroprusside (2-8 pglmin). 
Venous samples were assayed for tissue plasminogen activator (t-PA) antigen and activ- 
ity. Results: Patients in the upper HC quartile had higher plasma HC concentrations 
(16 8+2.9 vs 7.9kO.7 pmol/L; P~O.003). Vitamin treatment resulted in an increase in 
serum vitamin 812 and greater than P-fold (“crease in serum f&ate (PcO.05) but did not 
reduce HC concentrations. All vasodilators caused dose-dependent increases of FBF in 
the infused arm (P<O.O5). FBF response to acetylcholine but not sodium nitroprusside 
was reduced in HHC patients compared to control patients (5.1+1.2 vs 8.0*1.5 m11100ml/ 
min. P=O.Ol). There was no difference in substance P-induced t-PA release in HHC 
patients and vitamm treatment did not effect FBF responses or t-PA release. Conclu- 
sion: We conclude that HHC is associated with impaired endothelium-dependent vasodi- 
latatton but no aIteratIon in acute endogenous fibrinolysis in patients with recent Ml. 
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However, endothelial dysfunction and HHC was not rectified by vitamin treatment despite 
a marked increase in serum folate concentrations. Our results do not supporl the hypoth- 
esis that vitamin supplementation improves endothelial function in HHC. 
1103-135 Correlation of Peripheral Arterial Compliance and 
Framingham Coronary Heart Disease Risk Evaluation 
Warren W. Davis, W. Virgil Brown, David Herrington, Lori Mosca, Dennis Wallace, 
Howard Willens, Jeffrey K. Raines, Emory University, Atlanta, GA 
An office-based air plethysmograph, with internal calibration (VasogramTM), was used to 
measure arterial compliance (AV/AP) at the thigh and calf in a 4 center clinical study, with 
342 subjects (males aged 31 to 69 and females aged 41 lo 79). The subjects were strati- 
fied into 4 groups according to Framingham Cardiovascular Risk with 38-47 subjects in 
each gender/risk group. Group 1. Risk < 10%. Group 2 -Risk 210% and 90%. Group 3 
- Risk >20% or coronary equivalence but no documented coronary artery disease 
(CAD). Group 4. documented CAD. Arterial compliance was measured at the thigh and 
calf levels on each subject, on three different occasions, over a four-week period. Com- 
pliance was reported as the maximum volume change (ml) under the cuff occurring dur- 
ing a single cardiac cycle, normahzed lo a pulse pressure of 50 mmHg (MaxV50) with 
mean levels summarized in the table below: 
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Vasogram Group -1 Group -2 Group-3 Group -4 p-value trend 
Female Calf 1.64 1.47 1.34 1.17 < O.OcOl 
Female Thigh 3.46 2.94 2.67 2.45 < O.M)Ol 
Male Calf 2.53 2.45 2.11 2.03 0.0011 
Male Thigh 4.89 4.79 4.04 4.02 0.0003 
Female subjects had lower compliance compared lo males. Compliance in females and 
males decreased as the cardiovascular risk increased, but mean comphance did not dif- 
fer statistically between males in Groups 3 and 4. 
Conclusion: Non-invasive measurement of lower extremity arterial compliance is associ- 
ated with risk of CAD as assessed by the Framingham Risk Score. This test may assist 
in the detection and management of cardiovascular disease. Assessment of the added 
value of measuring MaxV50 is currently underway in other studies. 
1103-136 Relationship Between Serum Amyloid A and Coronary 
Artery Disease in Women: The NHLBI-Sponsored 
Women’s lschemia Syndrome Evaluation (WISE) Study 
8. Delia Johnson Kevin Kip, Paul M. Rldker. Tjendimin Tjandrawan, C. Noel Bairey 
Mew. Barrv L. Sharaf. Carl J. Peoine. William J. Rooers. Sunil Mankad. Mario P. 
Styli&o& berald M. iohost, Steven k. Reis, Univepsityof Pittsburgh, Pittsburgh, PA 
Background: Serum amyloid A (SAA), an acute phase inflammatory protein, has been 
linked to adverse cardiovascular outcome. However its relationship with coronary artery 
disease (CAD) in women is unknown. 
Methods: We studied 705 WISE participants referred for coronary angiography for 
symptoms suggestive of CAD. All angiograms were quantitatively assessed by core lab. 
Because of high skew, SAA was log transformed. We used multivariate logistic and linear 
regression models to assess the association between SAA and various measures of 
CAD severity. All models were adjusted for age, triglycerides, high density lipoproteins, 
serum estrone or progesterone (markers of menopausal status), smoking, body mass 
index, pulse pressure. history of diabetes, dyslipidemia, and hormone replacement use. 
No other CAD risk factors entered the regression models. 
Results: Mean age was 58 years, 18% were non-white, and 256 (36%) had significant 
angiographic CAD k50% stenosis). Mean SAA level was 1.79 mgidl, range 0.08-73.1. 
After adjusting for CAD risk factors, SAA had a strong independent association with sig- 
nificant CAD (p=O.O04), a WISE CAD severity score (p=O.O4), maximum % stenosis 
(p=O.O3), number of significant lesions (p=O.O4), and number of diseased vessels 
(p=O.02). 
Conclusions: Among women referred for coronary angiography, the robust relationship 
between SAA and CAD supports the hypothesis that inflammation modulates atheroscle- 
rosis. 
Covariate-Adjusted Relationship of (log) SAA wth CAD Measures (5 Models) 
CAD Measures fDecendent Odds Ratios 95%Confidence Interval D 
I  
Variables) 
Presence of CAD (yes/no) 
# Diseased Vessels (log) 
Maximum % Stenosis 
# Lesions (log) 
SeverityScore (log) 
or@ orstandard Error 
1.29 1.08-l .54 
0.10 0.05 
2.48 1.16 
0.10 0.05 
0.05 0.02 
0.0 
04 
0.0 
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0.0 
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1104-146 The Entity of the Exercise-Induced Increase in Platelet 
Reactivity in Patients With lschemic Heart Disease Is 
Not Related to the Extension of Coronary Lesions 
Alfonso Sestito, Enrico Romagnoli, Fable Infusino, Filippo Crea. Felicita Andreotti, 
Gaetano A. Lanza. lstituto di Cardiologia, Universit?i Cattolica del Sacro Cuore, Roma, 
Italy 
Background. Exercise increases platelet aggregabillty in patients with coronary artery 
disease (CAD). No previous study, however, assessed whether this increase is influ- 
enced by the extension of the atherosclerotic disease in epicardial coronary arteries. 
Method. To address the relationships between the severity of coronary artery disease 
and platelet actwation with exercise, venous blood samples were collected prior to exet- 
cise and 5 minutes after peak exercise from 188 patients with chronic stable angina with 
documented flow limiting stenoses (>50% of internal lumen diameter) in one or more 
major epicardial coronary artenes at angiography. Platelet reactivity was measured on 
flowing blood as time to occlude a ring coated with collagen-adenosin diphosphate 
(ADP), using the platelet function analyzer (PFA-100) system. By this method, the time lo 
occlusion (closure time) is taken as a measure of platelet adhesioniaggregability, with 
shorter times indicating greater platelet reactivity 
Results. Coronary angiography showed l-vessel disease, P-vessel diseases and 3-ves- 
sel disease in 44% (n=83), 36% (n=87) and 20% (II= 38) of patients, respectively. No sig- 
nificant difference was found among these three groups of patients in baseline closure 
time (93.8*21. 98.1-26, and 94.4*17 sec. respectively, ~~0.48). After exercise closure 
time decreased significantly in all groups (to 80.2tl7. 78.0+15, and 83.1+15 s, respec- 
tively, p<O.OOOl compared to baseline for each group), with values being not significantly 
different among groups(pz0.31). 
Conclusions. Our data confirm that exercise increases platelet reactivity in patients with 
ischemic heart disease. The entity of the increased platelet reactivity in response to ADP/ 
collagen stimulation after exercise does not seem to be significantly correlated to the 
extension of coronary atherosclerotic lesions. 
1104-147 Blood Glutathione Detects Metabolic Patterns 
Associated With Atherothrombotic Vascular Events in 
Patients With Mild Hyperhomocysteinemia 
Oberdan Parodi. Emmanuela Devote, Jonica Campolo, Gutdo Parodi. Marina Parolinl. 
Raffaele Caruso. Claudia Brunelll. Roberto Accinni. Giuliana Ciohetti. Francesco Baudo. 
” 
CNR Clinical Physiology Institute. Milano, Italy, University of Genoa, Genoa, Italy 
Background: Hyperhomocysteinemia limits the bioavailabllity of nitric oxide by a mecha- 
nism involving glutathione (GSH) peroxldase. A weak GSH-related anboxidant defense 
has been documented in human atherosclerotic lesions; an antioxidanffprooxidant imbal- 
ance induced by transient hyperhomocysteinemia may uncover abnormal GSH bioavall- 
ability and favor vascular damage. 
Methods: We examined the effect of transient hyperhomocysteinemia post-methionine 
loading (PML) in 44 hyperhomocysteinemic subjects (age 47il5 yrs, 29 male), 16 of 
whom with previous atherothrombotic vascular events, and 12 age and gender-matched 
healthy subjects with normal homocysteine levels. Blood samples were collected at 
baseline and 2-3-4 hours PML. Plasma thiols and vitamins C and E were assayed by 
HPLC; blood GSH was also measured as a marker of tissue GSH status. Free malondial- 
dehyde (MDA) was determlned by gas-chromatography. 
Results: Percent changes from baseline to 4 hours PML (delta) in p!asma vitamin E and 
blood GSH best discriminated hyperhomocysteinemic from control subjects by logistic 
regression analysis. Hyperhomocysteinemic patients were classified Into 3 percentile 
groups according to their vitamin E and blood GSH delta. The risk of atherothrombotic 
events for each percentlIe group, compared with the risk for the highest percentile group, 
was estimated and expressed as the odds ratio (OR), after adjustment for age, gender 
and conventional risk factors. By multivariate analysis, only delta GSH was significantly 
associated with events (OR, 10.5; 95% Cl, 1.3 to 88; p=O.O3). In the lowest percentile 
group of delta GSH, we found higher plasma GSH and cysteinylglycine, both at baseline 
and PML, higher basellne blood GSH (~~0.01 for all comparisons) and baseline vitamin 
C (p=O.O4) than in the other 2 percentile groups. Nonsignificant trends were observed for 
free and total homocysteine and cysteine, MDA and vitamin E, both at baseline and PML. 
Conclusion: In mild hyperhomocysteinemia, baseline GSH levels in blood, as well as the 
inability of GSH to Increase during transient hyperhomocysteinemia, Identify metabolic 
patterns associated with atherothrombotlc vascular events. 
1104-148 The Effect of Exercise Training on Endothelial Function 
in Coronary Artery Disease: Role of Nitric Oxide and 
Endogenous Antioxidants 
David G. Edwards, Richard S. Schofield, Shannon L. Lennon, Peter M. Magyari. Gary L. 
Pierce, Wilmer W. Nichols, Randy W. Braith. University of New Hampshire, Durham, NH, 
University of Florida, Gainesville, FL 
Background: Endothelial dysfunction is well documented in coronary artery disease 
patients. The mechanism of endothelial dysfunction in these patients may be reduced 
nitric oxide production and inactivation of nitric oxide by reactive oxygen species. The 
objective of this study was to investigate the effects of 12 weeks of standard cardiac 
